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(page 2, upper left column, line 1 to page. 3, upper left column, line 16) 

(Problems to be Solved by the Invention) 

The problem of the conventionally known artificial ligament is that 
upon insertion of the ligament into a hole formed in the bone during 
surgery, monofilaments of yarns constructing the ligament tend to break, or 
separation may occur between a plurality of tapes of woven material, and 
as a result, the inherent strength of the artificial ligament cannot be 
maintained in the living body after surgery. Alternatively, the artificial 
ligament may break due to forces such as bending and twisting applied 
during use in the living body. 

On the other hand, the problem of an artificial ligament formed by 
bundling a plurality of yams is lack of convergence of yarns forming the 
ligament and also monofilaments constructing the yams, which results in 
breaking of the monofilaments due to forces such as bending and twisting 
applied during use in the living body. 

The object of the present invention is to solve the problems of the 
conventionally known artificial ligament by providing an artificial ligament 
constructed such that the yarns or monofilaments forming the ligament are 
integrated, and having less possibility of breaking due to bending and 
twisting during use. 

(Means for Solving the Problem) 

The object of the present invention is achieved by an artificial 
ligament formed of a warp knit structure comprising two knitted bases 
knitted substantially parallel by two anterior-posterior needle arrays, a 
plurality of joining yarns joining the two knitted bases with each other, and 
insertion yarns inserted perpendicularly to the joining yarns in a surface 
parallel to the two knitted bases while intersecting with at least a part of the 
joining yarns. 

The joining yarns may be different from, or the same as the yarns 
forming the two knitted bases. In case of the latter, the yarns forming the 
stitches of one knitted base extend toward the other knitted base as a 
joining yarn, and subsequently forming the stitches of the other knitted 
base. 



Further, each of the two knitted bases is formed as a knitted base 
having a plurality of wales by supplying the yarns to a plurality of needle 
arrays. In this case, the knitted base is normally an integrally knitted base 
itself formed such that the yams forming stitches of each wale are joined 
with the stitches of the adjacent wale. However, the two knitted bases of the 
warp knit structure used in the artificial ligament of the present invention 
can be constructed of a knitted base in which stitches are formed from an 
independent yam for each wale and the stitches of each adjacent wale are 
not joined with the yams forming the two knitted bases. This is because in 
the warp knit structure of the present invention, since the joining yams 
joining the two knitted bases are restrained by the insertion yams inserted 
in an intersecting manner, the two knitted bases are finally restrained 
integrally as the warp knit structure as a whole, even if the stitches for each 
wale of the two knitted bases are independent of each other. 

The waip knit structure used in the artificial ligament of the present 
invention is constructed by the yarns forming the two knitted bases 
restrained with each other by being joined or intersected; joining yams; and 
insertion yams as stated above. Therefore, an integral body is formed from 
the whole yams constructing the warp knit structure, and in addition, the 
yams forming the structure are arranged uniformly in accordance with a 
predetermined program (knitting texture). Alternatively, if necessary, fiber 
density (yam density) per unit-cross sectional area may be increased by 
properly selecting the knitting texture, which serves to enhance tensile 
strength per unit-cross sectional area. Furthermore, since the yams 
constructing the structure are arranged in a joined or intersected condition 
pursuant to a predetermined program, it can deal with bending and twisting 
forces during use as a ligament as an integral body, resulting in less 
possibility of breaking of filaments or yams constructing the structure. 

The artificial ligament of the present invention has high rigidity 
since the yams are intersected with each other to form an integral body. 
Therefore, it is easily penetrated into a hole formed in the bone. To further 
enhance rigidity, it is preferable that the inserting direction of the insertion 
yams of the warp knit structure, namely, knitting direction of the warp 
knitting machine, is in the longitudinal direction of the artificial ligament, 
namely, the direction of the force. In this case, tensile strength in the 
longitudinal direction of the artificial ligament is enhanced particularly by 
minimizing as much as possible the intersecting condition of the insertion 
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yarns with the joining yarns so that the insertion yarns extend as linearly as 
possible in the longitudinal direction of the artificial ligament. On the other 
hand, if it is preferable, depending on application site of the artificial 
ligament, that the convergence of yarns constructing the artificial ligament 
is stronger than the tensile strength, the warp knit structure can be formed 
by a knitting texture with increasing intersections of the insertion yarns 
with the joining yarns. 

In the artificial ligament of the present invention, to maintain the 
strength of the artificial ligament by the cells of the living body deposited 
on the artificial ligament, it is preferable that the monofilaments on the 
surface layer of the artificial ligament are scattered as much as possible. 
For this purpose, the two knitted bases knitted in parallel are preferably 
formed using bulk textured yams. This method can omit the step of 
surrounding and sewing the core material with another fabric used in 
conventionally known artificial ligaments, thus preventing separation of the 
core material and scattered pile filaments. 

Any filaments can be used for constructing the artificial ligament of 
the present invention, as long as the filaments are biocompatible. However, 
to enhance tensile strength of the artificial ligament, it is preferable to use 
aramid filaments, polyester filaments, and super polyethylene filaments. 

The present invention is described herebelow in details in reference 
to the attached drawings showing the embodiments of the artificial 
ligament and the warp knit structure constructing the artificial ligament of 
the present invention. 
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